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Introduction 
Injuries to the subclavian vessels are infrequently 
reported in both military and civilian series and 
usually affect he artery when they occur. An isolated 
venous injury occurs less frequently and reportedly 
ranges from 3 to 30%. 1-4 The present report describes 
a case of a blunt trauma of the right subclavian vein 
resulting in functional obstruction of the venous blood 
flow, caused by an intimal flap due to partial dissec- 
tion of the vein wall. The unusual mechanism of a 
dissection-related obstruction of a major vein is 
discussed and the results of surgical intervention are 
described. 
Case Report 
A 21-year-old, healthy man was admitted because of 
pain, swelling and cyanosis of the right arm, four 
weeks after a fall on the right shoulder during a 
bicycle accident. The symptoms were present at rest 
and increased uring exercise. Physical examination 
of the right arm showed only minor swelling at rest, 
without signs of fracture or dislocation. During 
exercise, a bluish colour and progressive swelling 
developed. X-ray investigation showed no skeletal 
abnormalities. Phlebography demonstrated a stenosis 
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in the proximal right subclavian vein, just prior to its 
confluence with the jugular vein. There were no signs 
of thrombosis. In an attempt to relieve the obstruction, 
percutaneous balloon-dilatation (percutaneous trans- 
luminal angioplast)~ PTA) with a 9 mm and subse- 
quently a 12 mm balloon was performed. It was 
noticed that the stenosis could easily be dilated, but 
reappeared immediately after the dilatation. After 
failure of the second PTA the patient was referred for 
surgical reconstruction. A median thoracotomy was 
performed and venotomy of the right subclavian vein 
showed an intimal flap at the level of the stenosis of 
the subclavian vein, most probably caused by dissec- 
tion. Surprisingly, the intimal flap was lying in the 
direction of the venous blood flow (Fig. 1). The flap, 
which had a length of 2 cm, was excised and the distal 
base was tacked to the vessel wall, after which the 
vein was closed by primary suture. Histologic exam- 
ination of the resected specimen showed that the 
luminal side of the flap was covered with endothelium 
whereas the other side was not, confirming the 
peroperative assumption that the flap was the result of 
a partial dissection of the vessel wall. The post- 
operative course was uneventful. Postoperatively both 
the swelling and the bluish discolouration disap- 
peared. During follow-up the patient remained 
asymptomatic at rest and during exercise. 
Postoperative phlebography of the right arm and 
a Duplex scan, performed 18 months after the first 
operation, demonstrated a patent right subclavian 
vein without any anatomical or functional impairment 
of flow. 
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Fig. 1. Surgical exploration fthe right subclavian vein showed the dissection flap, lying in the direction of the venous bloodflow. 
1 = Subclavian vein; 2 = innominate v in; 3 = internal jugular vein; 4 = ligated colateral; f = intimal, dissection flap. 
Discussion 
The subclavian vessels, covered by the bony structures 
around the shoulder joint, are protected from pene- 
trating vascular injuries, but are vulnerable to stretch 
injuries caused by dislocations of the shoulder joint or 
fractures near the joint. 3'5"6 The intimal flap in the right 
subclavian vein, found on surgical exploration, can be
explained by a stretch injury, caused by blunt trauma 
to the shoulder egion. The stretch injury led to a 
rupture of the intima, which was followed by dissec- 
tion and resulted in intimal flap formation in the 
subclavian vein. Surprisingl~ venous thrombosis did 
not occur. In the absence of venous thrombosis, it is 
clear that the intimal flap was responsible for the 
symptoms of venous obstruction. 
The anatomical configuration of the intimal flap, 
lying in the direction of the venous bloodstream is
interesting. In this direction, it could be seen as a 
'normal' venous valve not obstructing the normal 
antegrade blood flow. The mechanism of venous 
obstruction by such a 'valve' could not be readily 
explained in the literature and we speculate on a 
possible explanation of the mechanism of impaired 
venous blood flow. Most veins, including the sub- 
clavian vein, can be seen as collapsible tubes. When 
the transmural pressure (inlet pressure minus outlet 
pressure) is high, veins have a circular cross-section. 
As the transmural pressure decreases, they pass 
through a stage of increasing ellipticit)~ finally result- 
ing in collapse. The intimal flap attached to the vessel 
wall at its lateral edges which implies that the 
configuration of the flap could have altered according 
to the cross-section of the vein. During circular cross- 
section, the flap became xtended in the lumen by its 
attachments to the vessel wall, which would result in 
obstruction of the blood flow. As soon as the vein 
adopted an elliptical cross-section, the flap could hang 
loose along the vessel wall and cause only minor 
resistance to the venous blood flow. This theory 
provides a good explanation for the minor symptoms 
at rest, when the transmural pressure is low. During 
exercise, when the transmural pressure is high, the 
fully extended intimal flap significantly obstructed 
blood flow. A second explanation is illustrated by an 
elegant model constructed by Holt and described by 
Summer and Strandness. 8 In this model, a horizontal 
vein is simulated by a collapsible tube in which the 
transmural pressure can be regulated. This tube starts 
to collapse when the outlet pressure progressively 
falls below the atmospheric pressure, going through a
phase of pulsations. During this process, the flow in 
the tube remains constant or may even decrease, 
despite a progressive increase in pressure gradient. 
This can be explained by a concomitant rise in 
vascular resistance, caused by both the increasing 
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collapse of the tube and the increasing frequency of 
pulsations of the tube. This model of a horizontal, 
collapsible tube is applicable to the subclavian vein 
just prior to its entrance into the thorax. When the 
pressure within the thorax, which corresponds with 
the outlet pressure in the model falls below atmos- 
pheric pressure, collapse of the subclavian vein leads 
to a rise in hydraulic resistance. During this process, 
progressive pulsations of the subclavian vein develop. 
These could have been transmitted to the intimal flap, 
resulting in pulsations of the flap within the lumen 
with an increase in venous resistance. In contrast o 
the first explanation, this mechanism fails to explain 
the aggravation of symptoms during exercise of the 
arm, which leads to an increase of the pressure 
gradient by an increase in the inlet pressure rather 
than a decrease of the outlet pressure. 
In conclusion, this case reports the unusual 
outcome of a blunt trauma to the right shoulder. It is 
interesting to note that a traumatic intimal flap in the 
subclavian vein, lying in the direction of the blood 
flow, can lead to disabling symptoms of venous 
obstruction of the upper extremity. Reconstructive 
surgery relieved the patient from the symptoms. 
Although simple balloon angioplasty failed a stent 
might have been an alternative to surgery. 9 However, 
experience with venous stenting is still limited and 
long-term follow-up unavailable. 
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